Expression of neuropeptides in experimental diabetes; effects of treatment with nerve growth factor or brain-derived neurotrophic factor.
Rats with streptozotocin-induced diabetes of 4 to 6 weeks duration showed a depletion of both substance P (P < 0.01) and calcitonin gene-related peptide (P < 0.01) in the sciatic nerve. Since expression of both peptides is sensitive to nerve growth factor (NGF) in vitro we examined the effect of treatment of diabetic rats with NGF, which significantly increased the levels of both peptides in treated diabetic animals (P < 0.01 for both). Treatment of non-diabetic rats with a similar NGF regime raised the mean peptide levels to a value similar to that seen in treated diabetic rats but the change was not statistically significant. In vehicle-treated diabetic rats the depletions of sciatic nerve neuropeptides were accompanied by a significant (P < 0.05) reduction in the level of CGRP mRNA in the 4th and 5th lumbar dorsal root ganglia, this was accompanied by an analogous reduction in the mRNA for gamma-preprotachykinin A (gamma-PPT), which did not attain statistical significance. Treatment of diabetic rats with NGF also prevented the deficits in the levels of CGRP and gamma-PPT mRNA in the lumbar dorsal root ganglia (P < 0.05). Treatment of other diabetic rats with the related neurotrophin, brain-derived neurotrophic factor (BDNF), had no effect on the levels of substance P and calcitonin gene-related peptide in the sciatic nerve.